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design features® 


@ fan-out 11 minimum 
® noise margin 550 mv minimum 
® switching time 32 ns maximum 


@ power consumpiion 9.5 mw maximum 
per gate 


® only one power supply required 
® Gstyle 1/4" x 1/8" FLAT-PAK © 


reliability assurance 


EVERY unit receives 


@ high temperature storage bake at 
+150°C 

@ 3 cycles of thermal shock —55°C to 
+150°C 


® 20,000 G centrifuge 


® gross and helium hermeticity tests 


G@) at Vee = 6.0V and at 25°C 


@) Input node shown on schematic denotes type 
WMZ206 G; Type WM2165 G substitute a logic input 
diode for this node offering a 3 diode input gate. 


* Letter suffixes T, Q, and G indicate standard body dimensions. 
For details on number and configuration of leads see individual package drawing above. 
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G style "FLAT-PAK © 0.1 grams 


—. 500 typical 
155 
max 
7 


top 


14 | ; 
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Gold plated Kovyar leads are 12 x 4 mils on 50 mil centers. Base of package is 
ceramic. Lid is gold plated Kovar. 


logic symbol =i =—p— =D 
@ 


The Westinghouse triple DTL NAND gate incorpo- 
rates three independent gates each having fan-in 
capabilities of up to three. In addition, one of the 
NAND gates has a common anode point (termed the 
node) available as an external lead. This permits 
added fan-in by attachment of additional diodes (see 
diode arrays WM 207, WM 217 and WM 227). Also, 
the collectors of the three NAND gates may be ex- 
ternally connected to form an AND-OR-NOT function. 
An electrical equivalent circuit describing the triple 
NAND gate is shown above. 


NAND/NOR function 


This triple gate accomplishes the NAND logic func- 
tion when the positive logic definition is used. When 
negative logic is used, the gate accomplishes the 
NOR logic function. Positive logic results when the 
more positive of the two voltage levels is defined as 
the 1-state. 


positive logic negative logic 


triple DT'L NAND gates | wyye06cG 
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electrical characteristics absolute maximum ratings 


parameter 


supply voltage.... volts 
input voltage, ... cee sce eee volts 
NOdE VOlEAPE ew ew deme we ew ee volts 
output voltage . @ @ © @ 2 © @ es ee Fe Vout volts 
typical planar, epi- ambient storage temperature...| Tstg |—G5 to t175 | °C 
taxial silicon inte- 
grated circuit ambient operating temperature. .| Topg |—55 co T125 | °C 


values at temperature 


parameter symbol limit —55°C Feo 6 + 1Z5-¢C units 


static electrical characteristics for V.c = +6.0 volts 


total power consumption, 50% duty cycle Ps 


input current, input grounded bia 

input voltage for 0-state output, fan-out of six Vin/0 
input voltage for l-state output, fan-out of one Mint 
input diode reverse current @ Vi, = +6.0 volts Ip 

output current @ specified VerrsaT) | eer 

VCE(SAT) 
Output cutoff current for Verx — t6.0v, Ickex 
Vin — +0.4v 
fan-out available each gate Fo 
noise margin, worst gel ENE 


dynamic electrical characteristics for Vcc = +6.0 volts 


switching time (see figures 1 and 2) 


turn-on time Ton ue 

turn-off time To ff ns 

average switching time (tg, tT to¢¢) + 2 aa ns 
ring propagation delay time, see figure 11 

(ring of five gates) Trpa ns 


Limiting values beyond which the serviceability of the device may be impaired, 

These terminals must not be biased negatively with respect to ground. 

Minimum noise margin is given by: V;,/1 —VcE(sAT) Where Vin/1 is the maximum input voltage for a l-state 
output, and VcK(sAT) is the maximum output voltage in the 0-state at rated fan-out (6 or 11). 


switching time test circuit and waveforms 


Vec 


NAND gote 
equivalent load 


Z3.6KNTI% 


pulse 
generator 


Tass (%) 


50 ohm NAND gate 


under test a 


diodes INQI4 = 
el a = 4 Ry; (kilohms} 
figure 1 Total capacitance Cg is 10 pf which includes test jig figure 3 Change in Tavs vs. input resistor value RI at 25°C. 
and scope probe. Unused inputs are open circuited. 


input 
Ton +Tos 
2 


figure 2 Average switching time: Tays= 


Input pulse is 15 ns rise and fall, 500 ns width, 2 volt 
amplitude, and 20 kc repetition rate. 


typical electrical characteristics 


output and input current vs. temperature and 


supply voltage 


output current Ipyy; ,ma 
input current Ij, ,ma 


Vout =0.45y for Tout 
Vin = 0.Ov for Ijn 
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output current I oyt, ma 


= | 
am 


Vout =0.45¥ for lout 
Vin = 0.0v for Lin 


ambient temperature, °C 


figure 6 
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output saturation characteristic vs. temperature 


output voltage ,volts 


output current, ma 


figure 7 


output voltage vs. input voltage and temperature 


fan-out=1 
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typical electrical characteristics fan-out test circuit (all integrated gates) 
power consumption (50% duty cycle) 


gate under fest 


fan out 
= Other inputs (Voy;) held at: emels 
S 2 '-state Vo; = 2.0 vde , dashed 
: = lines. O-state,Vo,;=0.4vde, 
= Ee solid lines , see figures 
Fe = IZ and 14 
o = 1) 
rs o 
® 2 
2 o Vor 
& : 
= figure 12 


propagation time vs. fan-out 


ambient temperature, °C 


figure 10 0.4v 


ring propagation delay time vs. supply voltage Vor 


and temperature 
2.0V¥ 


100 


O.4y 


2.0¥ 


propagation time, ns 


40 


ring propagation delay time, ns 


30 


|p =. | 


20 


| 
ag ot five goles 
fon-out of one 
Trpd = (10X fose) "| 
i 


Toyp = (Ton + To#¢} 
see fan-out test circuit, figure}l2 
and wove forms, figure 2 


average propagation time, ns 
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° Oo 


8) 2 4 6 8 
supply voltage, Vec ( volts) 
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; 25°C power consumption per gate, mw . fan-out : . . 
figure 11 figure 14 

A ; : 

3 By connecting the output terminals . : 
; — 7 pais h level further information 


g of logic are accomplished in one condensed catalog 91-000 
gate switching time. The AND-OR- prices: section 91-120 
NOT logic function results (see logic 
diagram), 


(logic symbols per 
ASA Y 32.14—1962) 


AND-OR-NOT function 


mmo 


packages: section 91-200 
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Westinghouse Electric Corporation All values shown subject to design change for product improvement. 
MOLECULAR ELECTRONICS DIVISION © Elkridge, P. O. Box, 1836 * Baltimore, Md. 21203 


Additional Facilities Located at Newbury Park, California 


